DEPARTMENT OF HEALTH AND HUMAN SERVICES

National Institutes of Health

National Institute of Allergy and Infectious Diseases

STATUS OF NIH-SPONSORED BASIC

AND CLINICAL RESEARCH ON TRANSPLANTATION

February 2000



TABLE OF CONTENTS

EXECULIVE SUMIMEAIY ....eevecieetieieeeeseesteeee st e e eee e e stesseesseeseesneesseenseeseesseessesssesseesseaneesseensessenssennsens i
N 1 0o [0 Tox i o] o OSSO PPR 1
SCOPE OF thiS REPOIT ...ttt s b e s sae b s nre s 1
[ TS 0] Y2 1
Transplantalion TOUAY .......cceeceeeereerieriereee ettt e e b b st esbeeste st e saeenreeneas 2
Barriersto TranSplantation..........ccoeeieeieseereeie et ae e e nre s 3
COStS Of TranNSPIANTALION ........eeeeiieeieeiesee et e e se e nre s 5
[1.  NIH Programs and Achievementsin Transplantation ............ccocceveveeneeneniinneeneseee e 6
OVEBIVIBIV ..ttt sttt b bbb bt s b e bt bt e st et e e e b e s b e e b e e b e s bt e bt e st e e et et et e e ee 6
Transplantation Research Coordinating CoOmMmMItLEE.........ccvveereerieniireere e 7
Increasing Organ Donation and Assessing Clinical OULCOMES.........cccoceeveeveeseenienieeseeneennens 7
Development of New Reagents and Methodologies for Histocompatibilty Testing in
IVHINOTTEIES ...ttt bbbt b e bt et et et e s be s b e s bt ebeebeese e e e s et e b e 9
Immunosuppression and IMMUNE TOIEIANCE.........ooeereriireeeee e 10
Kidney Transplantalion...........ccceeeieeieieerece e ces e se e e e esaeeaesneesreeeesneens 13
LiVer TranSplantatioN.........coceciiiireeie ettt st b e sse e s b aesaeesbeeeesneens 15
Pancreas and Islet Cell Transplantation ............ceceeeereereeeeseere e e 16
Heart TranSplantalioN............cociieereei et ae et sae e sreeeesneans 17
[T aTo R I =101 o =1 (o) o PSRN 17
Bone Marrow and Stem Cell Transplantation............c.ccoveeeerennenieenenresee e 18
Ocular Tissue TranSPlantalion ............cceeeereeirreereere e ese e se e e e sreeeesreenaeenes 19
CHIONIC REECHION.....c.eiiiiiieieee ettt st sb et e st sne e e eneas 20
D= 101 (=11 o] =T = 1o o S 20
[11.  Opportunitiesin Transplantalion...........cceceeeererieieere e e ee e e e e eesreenes 22
IMMUNE TOIEIANCE ...ttt sttt et s b et st esae e beentesaeenbeenrenneans 22
Novel Diagnostic Technologies for the Prediction of Graft Rgjection..........c.ccccccevveceinenne 23
NEUrolOgIiCal DISOITUENS ......civeeierieeieeiiestee ettt st s e e bt e s st e s beetesaeesbesresanans 23
Emerging TECHNOIOGIES .....c..eeieieeeeiece ettt et e e ne e sreeneennnens 24
1 0TSRRI 25
Y O g o 11 o] 0 F SRR 25
Appendix A: NIH-Sponsored Initiativesin Transplantation ............ccoccveereeinneenieninnens 26
Appendix B: NIH Institutes, Offices and Co-Sponsoring Organizationsin Transplantation
RESEAICN ... e bbbt st sb e nne e 27
Appendix C: FDA-Approved Drugs and Biologics for Transplantation and Autoimmune
1SS SRS 28

Appendix D: Selected Experimental Drugs and Biologics for Transplantation and
AULOIMMUNE DISBASES. .....eeeieiieeieeieeiee sttt sttt ee s sbe s eesaeesbeeeesseesbeeeesaeesbessesnnens 29



EXECUTIVE SUMMARY

This report, Satus of NIH-Sponsored Basic and Clinical Research on Transplantation,
summarizes the research activities supported by the National Institutes of Health (NIH) and
highlights opportunities to further extend transplantation for treatment of an even wider range of
diseases. Ten NIH Institutes and Centers support transplantation research with afiscal year 1999
investment of more than $260 million. Current research programs encompass a broad range of
basic, pre-clinical and clinical endeavors and many organs and tissues. This report is organized
in three major sections:

1. Introduction, outlining the historical and modern uses of transplantation, barriers to
transplantation, and costs of transplantation

2. NIH programs and achievements

3. Opportunities to improve transplantation and to extend its use for the treatment of many
diseases.

1. Introduction

History: The principal goal of transplantation is the physical and functional replacement of
failing organs and tissues. However, the most striking advances in transplantation have come
only in the past 30 years, with improvements in surgical techniques and the development of
methods to suppress the recipient’ s immune responses against the graft. These advancements
have made transplantation the preferred treatment for many devastating diseases, including
failure of the kidneys, heart, liver, lungs, and pancreas.

Transplantation Today: Today, transplantation procedures are performed using more than
25 different organs and tissues, with first-year graft survival rates often exceeding 80 percent.
More than 21,000 solid organ transplants were performed in 1998, an increase of 66 percent
since 1988. Kidney transplants accounted for more than half of the solid organ transplants
performed in 1998. Alsoin 1998, more than 45,000 bone marrow transplants were
performed worldwide for the treatment of cancer and blood disorders - more than 20,000 of
thosein the United States.

Barriersto Transplantation: There are two major impediments to transplantation:
immune-mediated graft rejection and the critical shortage of organ and bone marrow donors.
Progress in organ and tissue preservation and surgical techniques has largely conquered the
technical obstaclesto engraftment. The primary reason for graft failureis, at present, the
recipient's vigorous immune response to the graft. Improvements in immunosuppressive
therapy have dramatically reduced acute rejection and increased graft survival for all organs
during the first year after transplantation. However, long-term graft survival has not
improved significantly in the past two decades due to chronic graft rejection. The
mechanisms of chronic rejection differ from those of acute rejection and are less well
understood.



The waiting lists for solid organ transplants has quadrupled since 1988 to over 68,000
patients. At the same time, the number of donated organs has increased by only 70 percent to
10,073, with living donation increasing 118% in the last 5 years. 1n 1998, 4,855 individuals
died while on waiting lists, an average of 13 per day. Asthe American population ages and
life expectancy increases, the number and types of transplantation procedures will also
increase, putting an even greater strain on the supply of donated organs.

. NIH Programs and Achievements

The NIH investment in transplantation research has nearly tripled in the past decade.
Ongoing efforts are focused on:

e Increasing organ donation and assessing clinical outcomes;

e Developing new reagents and methodologies for histocompatibility testing in minorities,

e Improving immunosuppressive therapies and devel oping novel approaches to induce
immune tolerance; and

e Supporting basic and clinical research targeted to specific diseases, organs and tissues.

Increasing Organ Donation and Assessing Clinical Outcomes. Successful transplantation
depends on the availability of donated organs and accurate methods to match donors and
recipients. Many public and private efforts are focused on a variety of strategies to educate
and encourage donation in diverse populations and settings. Notable among these efforts are:

e The Secretary's National Organ and Tissue Donation Initiative: A Department-wide
initiative, begun in 1997, to expand the involvement of Federal agencies, including NIH,
in efforts to increase donation.

e Community-based Educational and Behavioral Interventions: NIH supports a variety
of research projects to develop effective interventions to increase knowledge of and
willingness to donate, with a particular focus on minority popul ations.

e Registries: NIH supports various registries to facilitate donor-recipient matching and
assessments of clinical outcomes. Examplesinclude: The International Bone Marrow
Transplant Registry; the Autologous Blood and Marrow Transplant Registry; the Post-
Transplant Tumor Registry; and the Louisiana Organ Procurement Donor Registry
Program.

Developing New Reagents and M ethodologies for Histocompatibility Testing in
Minorities: Two decades of NIH support for research to improve donor-recipient matching
in minority populations has led to substantial improvements in the number of minorities able
to recelve atransplant and in graft survival. Populations of particular focus include African-
Americans, Hispanics and Alaska Natives. In addition, NIH supports the International
Histocompatibility Working Group (IHWG) to standardize and improve histocompatibility
testing worldwide through the discovery, development, and distribution of information and
new tissue typing reagents. These efforts have helped to ensure that patients will receive the
best-matched donor organs available. Future efforts of the Working Group will focus on
development of more sensitive and accurate DNA-based, as opposed to serological,
technologies for histocompatibility matching. Other activities of the IHWG focus on



expanding knowledge of therole of HLA genesin cancer and autoimmune diseases;
understanding HLA diversity in ethnically distinct populations; and establishing the
importance of non-HLA genesin graft rejection.

Improving Immunosuppressive Therapies and Developing Novel Approachesto Induce
Immune Tolerance: Y ears of highly productive and intensive basic research has provided
the foundation for the devel opment of improved therapies to treat and prevent graft rejection.
In the future, enhanced understanding of the human immune system will provide the basis for
new therapeutic approaches that do not rely on global immunosuppression. A particularly
promising areais the induction of donor-specific immune tolerance, a selective blockade of
immune responses directed against the graft. Successful induction of immune tolerance
would enable long-term graft survival without the complications and risks of current
treatments (e.g., infection, malignancy, and atherosclerosis). NIH is supporting basic, pre-
clinical and clinical research to advance the field of immune tolerance through a variety of
solicited research programs. These include:

e Thelmmune Tolerance Network: A consortium of 40 institutions dedicated to clinical
research of tolerance induction strategiesin four clinical areas. kidney transplantation,
islet transplantation for type 1 diabetes, autoimmune diseases, and asthmaand allergic
diseases.

e Cooperative Clinical Trialsin Adult and Pediatric Kidney Transplantation:
Consortia of investigators focused on devel oping more effective immunosuppressive and
tolerogenic treatments to treat and prevent graft rejection.

e Non-Human Primate Transplant Tolerance Study Group: A collaborative research
program to evaluate novel tolerance induction treatment regimens in kidney and islet
transplantation and provide the foundation for clinical applications.

e NIH Intramural Kidney and Idet Transplantation Program: A collaboration of
researchers focused on clinical trials and non-human primate studies in kidney, kidney-
pancreas, and islet transplantation.

e Autoimmunity Centers of Excellence: A cooperative group involved in evaluating
novel therapies for autoimmune diseases (e.g., type 1 diabetes, rheumatoid arthritis,
multiple sclerosis, systemic lupus erythematosus, and inflammatory bowel disease).

e Innovative Grantson Immune Tolerance: Thisinitiative will support novel basic
research aimed at identifying new tolerogenic targets for future pre-clinical and clinical
devel opment.

Organ-Specific Research: NIH support a broad spectrum of research focused on the
transplantation of specific organs, including kidney, liver, pancreas, heart, and lung. These
effortsfocus on: (1) improving organ preservation methods; (2) devel oping approaches to
harvest and expand transplantable cells and tissues ex vivo; (3) improving methods for post-
transplant monitoring, assessing disease activity, and predicting acute rejection prior to organ
damage; and (4) developing more effective approaches to prevent recurrence of underlying
disease.



Opportunitiesin Transplantation

In the 21% century, there will be many opportunities to extend transplantation to treat a wider
range of diseases. NIH is committed to developing new approaches to prevent graft rejection
and expand knowledge of the mechanisms of immune rejection. Some of the most promising
opportunities include:

Novel strategiesto induce immune tolerance;

New technologies for early diagnosis and prediction of rejection;

Use of transplanted cells and tissues to treat neurological disorders such as Parkinson's
Disease and spinal cord injury;

The clinical application of stem cell technologies to a wide range of disorders, e.g.,
improvements in bone marrow transplantation for cancer and autoimmune diseases, and
to replace or assist failing organs,

The clinical application of tissue bioengineering techniques, potentially in combination
with stem cell technologies, to generate artificial organs for transplantation; and

The development of appropriate ethical standards for the design, conduct and monitoring
of transplantation research.

Transplantation is among the most successful and promising areas of medicine. With awealth of
ongoing and planned activities, NIH is poised to continue its leadership role in meeting the
challenges of the future.



[. INTRODUCTION

At the threshold of the 21% century, the field of transplantation can reflect on its vast
accomplishments. Advancements in transplantation have enabled the replacement of failed
organs, the immunotherapy of cancer, and the treatment of genetic disorders. Yet despite
these successes, transplantation faces many challenges, including: improving long-term graft
survival and function, terminating harsh therapeutic regimens, and reducing lengthy waiting
lists for organ procurement. The National Institutes of Health is committed to meeting these
challenges and exploring new frontiers in transplantation. In the next century, imaginative
new technologies will make it possible for transplantation to treat a wider range of diseases
than was thought possible even 10-20 years ago.

SCOPE OF THISREPORT

This report focuses on basic and clinical transplantation research activities and opportunities that
are supported by NIH. Through directed research programs and the wide array of investigator-
initiated research, NIH is able to focus the nation’ s scientific expertise to solve outstanding
problems in transplantation. NIH’s investment and leadership in research have led to many
advancements in transplantation that improve the quality of life for transplant recipients and their
families.

Many contemporary topics in transplantation, such aslegal and regulatory issues; organ
procurement, preservation, and distribution; progressin surgical techniques; approved and
experimental therapeutics; and development of medical devices, are elucidated in the Department
of Health and Human Services (DHHS) 1999 Report to Congress on the Scientific and Clinical
Satus of Organ Transplantation, submitted to the Commerce Committee of the U.S. House of
Representatives and the Committee on Health, Education, Labor and Pensions of the Senate.
Additionally, the Institute of Medicine's recommendations for organ procurement’ provide a
comprehensive evaluation of DHHS regul ations on organ procurement and distribution.

HISTORY

The modern era of organ transplantation began in the late 19™ century when new surgical
techniques enabled the transfer of organs from donors to recipients. Early transplantation
attempts failed, however, and it was not until the early 20" century that the immunological basis
of graft rgection was discovered. Furthermore, the widespread clinical application of
transplantation has only become possible in the last 30 years with the development of
immunosuppressive agents, which inhibit the immune response, thereby reducing organ
rejection. Today, transplantation procedures are performed using more than 25 different organs
and tissues, with the first-year graft survival rates often exceeding 80 percent. These successes

! Institute of Medicine. 1999. Organ Procurement and Transplantation. Washington, D.C. National Academy Press.



have enabled physicians to use transplantation more widely in treating a variety of life-
threatening and debilitating diseases.

Although the original goal of transplantation was to replace failed organs and tissues, recent
advances have made it possible to treat various forms of cancer, metabolic diseases, and
immunodeficiencies with transplantation. Society’s investment in basic and clinical research has
made many of these advances possible. Thisinvestment has allowed biomedical researchersto
elucidate basic immunological processes and translate them into strategies for improving the
success of transplantation.

The immune system, which serves primarily as the body’ s defense against infection, is also
responsible for graft rejection, tumor eradication, and autoimmune diseases such astype 1
diabetes, multiple sclerosis, and rheumatoid arthritis. Transplantation research has led to many
landmark discoveriesin immunology, including: the human leukocyte antigen (HLA) system, the
basis of cellular immunity, and mechanisms of immunological tolerance. These advances have
changed the clinical practice of medicine and have greatly enhanced the methods used to
diagnose, treat, and vaccinate against awide variety of diseases. Asresearch continuesto
expand our understanding of the immune system, our ability to improve the quality of life for
transplant patients will also increase.

TRANSPLANTATION TODAY

[lInesses such as kidney failure, diabetes, heart and liver disease, and leukemia affect millions of
Americans. Without medical intervention, these illnesses amost invariably result in death. In
many cases, transplantation of organs, tissues, or cells averts the serious complications of these
diseases and is now the preferred treatment.

More than 21,000 solid organ transplantation procedures were performed in 1998 (Figure 1),
reflecting an increase of 66% since 1988. This expansion can be directly linked to the
development of new and improved immunosuppressive agents that effectively prevent or treat
acute rejection. In contrast to one-year graft survival rates, long-term graft survival ratesremain
relatively unchanged (Table 1). This may be attributed, in large part, to a poor understanding of
the cellular and molecular mechanisms of chronic rejection, which lead to long-term graft
failure. A failed graft places the patient on the waiting list once again. Because the first graft
sensitizes the patient’ s immune system to awider range of potential donors, the probability of
finding another favorable match is usually low.

Bone marrow transplantation (BMT) is used to treat cancer and blood disorders. 1n 1998, more
than 45,000 BMT procedures were performed worldwide — more than 20,000 of those in the
United States. Solid-organ transplantation and BMT procedures are similar in the methods used
to match donors to recipients, but unlike solid-organ transplants, in some cases BMT patients
may donate their own bone marrow cells.



Figure 1. Solid Organ Transplants in 1998.
Total: 21,197

Heart-Lung (47) Lung (862)
4.0%

Heart (2,345)
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Percentages and actual numbers, in parentheses, of total organ transplants are shown.

BARRIERSTO TRANSPLANTATION

The two major impediments to transplantation are immune-mediated graft rejection and the
critical shortage of organ and bone marrow donors. Graft rejection can be treated with
pharmaceutical and biological agents, while addressing problems of organ availability will
require improvementsin, and wider establishment of, donor registries and the development of
alternative organ and tissue sources.

Immune-Mediated Graft Rejection. Progressin organ and tissue preservation and surgical
techniques has largely conquered the technical obstaclesto engraftment. The primary reason for
graft failureis now the recipient’s vigorous immune response to the graft. Likewise, the advent
of donor-recipient blood group matching has largely eliminated the problem of immediate, or
hyperacute rejection. Acute and chronic rejection mechanisms are now the major focus of
research in transplantation immunology.

The primary molecular target of the recipient’s anti-graft immune response is the human
leukocyte antigen (HLA) system. HLA molecules are displayed on the surfaces of virtually all
cells, tissues, and organs in the body, and normally serve to alert the immune system to the
presence of infectious agents such as bacteria, viruses, and fungi. The genes that encode HLA
molecules exhibit tremendous diversity among individuals. This diversity means that a graft
from oneindividual will be recognized as foreign (or incompatible) when transplanted into a
recipient who does not share the donor’s HLA type. Because each individual possesses several



HLA genes, the chances of achieving an identical match at al the HLA genes are statistically
small. Additionally, because the current technology for HLA typing may not detect subtle
differences between donor and recipient, “identical” matches between unrelated individuals
cannot be guaranteed. Identical twins represent the only perfect match.

T cells of the recipient’simmune system initiate acute rejection by recognizing incompatible
HLA molecules on the cells of the donor organ. Immunosuppressive drugs prevent acute
rejection by inhibiting the activity of such T cells, or destroying them. These therapies, which
must be maintained for the life of the graft, have resulted in high 1-year survival rates for every
organ (Table 1). The greatest improvement in 1-year survival rates has been for lung and heart-
lung transplants, which increased from 42% to 76.3%, and from 51% to 76.7%, respectively,
between 1988 and 1996. However, long-term immunosuppression places patients at increased
risks of certain infections and malignancies, dueto the pivota role of T cellsin controlling these
conditions.

Tablel. 1-Year and 5-Year Organ Survival Rates’.

Kidney | Liver | Pancreas | Kidney- Heart Lung Heart- | Intestine
Pancreas Lung
1 year (%) 89.3 79.2 70.2 89.8 85.5 75.0 76.8 68.6
5 year (%) 66.1 62.0 315 68.9 67.7 40.6 422 N.A.

Graft versusHost Disease (GVHD). GVHD isamajor complication of bone marrow and liver
transplantation. Donor T cells, present in the graft, recognize the recipient’ s normal tissues as
foreign, and attack them. Patients develop painful skin and mucous membrane blisters and life-
threatening failure of the kidneys, intestines, and liver. HLA-mismatched bone marrow
increases the incidence and severity of GVHD. Removal of donor T cells from the graft
decreases the incidence of GVHD, but may have unwanted effects such as relapse of disease and
lower rates of engraftment.

Organ Shortage. Thewaiting list for solid organ transplantation has quadrupled since 1988 to
over 68,000 patients. The median time spent on the waiting list varies by organ and can exceed
two years (Table 2). 1n 1998, 4,855 individuals died while on waiting lists, an average of 13 per
day. The National Institutes of Health (NIH) supports efforts to expand the numbers of potential
donors and improve donor registries. However, optimal annual recruitment is estimated at only
15,000%. To meet the needs of the tens of thousands on waiting lists, NIH sponsors research into
alternative sources of organs and tissues. These alternativesinclude: stem cell transplantation,
xenotransplantation (the use of non-human sources of organs and tissues), ex-vivo expansion of
cells and tissues, and bioengineering of “artificial organs.” Advances in these areas will
eventually decrease the reliance on donated organs and, consequently, the time patients spend on

21998 Annual Report of the U.S. Scientific Registry for Transplant Recipients and the Organ Procurement and
Transplantation Network: Transplant Data: 1988-1997. U.S. Department of Health and Human Services, Health
Resources and Services Administration, Office of Special Programs, Division of Transplantation, Rockville, MD;
UNQOS, Richmond, VA.

? Institute of Medicine, Organ Procurement and Transplantation, National Academy Press, Washington, D.C.,
1999, p.46.



waiting lists. However, these studies are in the early stages, and important technical and ethical
considerations must be addressed before pre-clinical advances can be brought to the clinic.

For bone marrow transplant recipients, living-related donors are commonly used; about 25% of
patients have a suitably matched, related donor. However, at any given time nearly 3,000
patients are searching for amatch in the National Marrow Donor Program registry (NMDP),
which includes nearly 4 million potential donors. Approximately 90% of Caucasian patients and
between 50% and 80% of minority patients find a matched donor. For the remainder, alternate
sources, such as mismatched family members and unrelated umbilical cord blood, offer hope for
the future.

Table2. UNOS National Patient Waiting List*

Kidney | Liver | Pancreas | Kidney- | Heart | Lung | Heart- | Intestine | Total
Pancr eas Lung
Number on | 43,995 | 14,517 867 1,244 4,135 | 3584 | 233 114 68,689
waiting list?
Mediantime | 962 477 281 375 207 567 740 N.AP
on waiting
list (days)

# Number of patients on respective organ waiting lists as of December 25, 1999.
® Data not available.

COSTSOF TRANSPLANTATION

Costs of organ transplantation procedures vary widely (Tables 3A and 3B) and include: i) pre-
transplant evaluation; ii) organ procurement, hospital and physician fees; iii) immunosuppressive
medications; and iv) long-term medical follow-up. The wide variability in medical follow-up
after the first year, and the lack of complete data for these services, make it difficult to extend
estimates past one year. In addition, costs are incurred by medical interventions to delay organ
failure or aleviate its symptoms. Not shown in these tables are the costs of corneal
transplantation, which, because of lower costsin al categories, are estimated at $8,000 per
transplant.

Table 3A. Estimated per-Transplantation and Total First-Year Billed Charges
for Solid-Organs (Dollars)®.

Kidney Liver Pancreas | Kidney- Heart Lung Heart- | Intestine
Pancreas Lung
Per 111,400 | 244,600 | 113,700 | 138,300 | 303,400 | 257,700 | 301,200 | 473,900
Transplant
Total 1,355 1,098 28 134 711 222 14 32
(Millions)

#1998 Annual Report of the U.S. Scientific Registry for Transplant Recipients and the Organ Procurement and
Transplantation Network: Transplant Data: 1988-1997. U.S. Department of Health and Human Services, Health
Resources and Services Administration, Office of Special Programs, Division of Transplantation, Rockville, MD;
UNOS, Richmond, VA.

® Hauboldt, Richard A. 1999. Cost Implications of Human Organ and Tissue Transplantations, An Update: 1999.
Research Report. Milliman and Robertson, Inc. Note: Billed charges are the only source of costs for many
transplants. Actual costs may vary.



Table3B. Estimated per-Transplantation and Total First-Year
Billed Chargesfor BMT (Dollars)®.

Bone Marrow BoneMarrow BoneMarrow
Autologous Allogeneic Related | Allogeneic Unrelated
Per Transplant 144,400 232,600 293,100
Total (Millions) 1,565 968 496

[I. NIH PROGRAMSAND ACHIEVEMENTSIN TRANSPLANTATION

OVERVIEW

NIH is steadfast in its support of basic, pre-clinical, and clinical research in transplantation.
Because transplantation is used to treat many different diseases, several institutes enthusiastically
support transplantation programs. In FY 1999, ten institutes committed more than $260 million
to transplantation research (Figure 2), an amost three-fold increasein the last 11 years. The
major mechanisms of research support include Interactive Research Project Grants, Program
Project Grants, Contracts, and Cooperative Agreements. These support awide range of projects
from basic research in immunology to multi-site clinical trials of novel therapies. Because of the
integrative nature of immunology, fundamental discoveries and advancesin other clinical
disciplines are often applied to transplantation, and vice-versa. NIH transplantation activities
and specific achievements therein are summarized in the following sections. In addition, afull
listing of NIH’ s solicited research programs in transplantation is provided in Appendix A.

Figure 2. FY1999 Funding for Transplantation
by Institute. Total: $261.3 Million.

NINR (1.3)

NINDS (18.5)
0.4%

6.3% NCI (69.9)

23.7%

NIDDK (55.2)
18.7%

NCRR (8.1)

2.8%
NIAMS (3.3) NEI (7.3)
1.1% 2.5%
NIAID (63.6)
21 6% NHLBI (65.6)
NIA (1.9) 22.3%

.6%
Numbers in parentheses indicate total amount (in millions) awarded by each institute.
See Appendix B for the description of institutes.

® Ibid.



TRANSPLANTATION RESEARCH COORDINATING COMMITTEE

In April 1989, Congress called for the establishment of a trans-governmental Transplantation
Research Coordinating Committee (TRCC), which is chaired by the National Institute of Allergy
and Infectious Diseases (NIAID). Each NIH Institute is represented on the TRCC, aswell asthe
Health Care Financing Administration (HCFA), the Health Resources and Services
Administration (HRSA), and the Department of Defense (DoD). The TRCC reviews the current
and planned transpl antation research efforts of each Institute and provides a venue for
discussions to coordinate efforts. Periodic reports are devel oped, published, and distributed that
detail the support provided for transplantation immunology by each NIH institute, federal
agency, and non-governmental funding organization.

INCREASING ORGAN DONATION AND ASSESSING CLINICAL OUTCOMES

Successful transplantation depends on the availability of donated organs and accurate methods to
match donor and recipient HLA types. Subtle HLA differences can go undetected by the current
typing methods, yet these differences may be strong enough to trigger graft rejection.
Additionally, knowledge of the relevant HLA typesin minority populationsisincomplete, and
may contribute to the lower availability of organs and poorer graft survival in these populations.
NIH supports the following efforts to devel op organ and bone marrow registries, increase organ
donation, and improve HLA typing:

e Secretary'sNational Organ & Tissue Donation Initiative. Vice President Gore and
DHHS Secretary Shalala launched thisinitiative in 1997, with NIAID serving as the lead
NIH institute and co-chair for the Initiative's Task Force on Evaluation. Accomplishments
include: (i) co-sponsorship of anational conference to evaluate methods of increasing organ
donation; (ii) co-sponsorship of anational conference on design and effectiveness of organ
donor registries; (iii) design and award in response to FY 1999 appropriation of the first
federal research grant program to develop model interventions for activities to increase
donation; (iv) enactment of the Organ Donor Leave Act to increase leave for living donation
from 7 to 30 days; and (v) implementation of provisionsin the revised Hospital Conditions of
Participation by HCFA requiring Medicare and Medicaid hospitals to report of deaths and
imminent deaths to improve identification of potential donors.

e Louisiana Organ Procurement Donor Registry Program. NIAID is supporting the
development, implementation, and evaluation of a statewide donor registry in Louisiana.
Coupled with extensive school-, community-, and media-based educational programs, this
registry aims to improve the rate of donation, especially among the state’ s African-American
population. This effort has resulted in an increase in donor registrations by 13% in two
years. The registry, administered by the Department of Motor Vehicles, is available 24 hours
aday, 365 days a year to maximize identification of potential organ donors.

e Community-based Plan to Increase Minority Organ Donation. NIAID supports a
Demonstration and Education Outreach Project at the University of Washington to evaluate
the effectiveness of a unique, community-based outreach network to increase knowledge of



and willingness to donate among Asian and African-American populationsin Seattle and
Tacoma, Washington. These researchers are also using culturally sensitive educational
materials and community health education programs to increase donation awareness among
Alaskan Natives.

National Minority Organ and Tissue and Transplant Education Program. The NIH
Office of Research on Minority Health, with the support of the National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK) sponsors the National Minority Organ and
Tissue Transplant Education Program (MOTTEP), to educate minority communities
nationwide on issues concerning organ donation and transplantation. Minority populations
are disproportionately in need of kidney transplantation due to the high incidence of renal
disease. MOTTEP aso directs an intensive campaign to reduce renal disease through
education.

Bone Marrow Transplant Registries. NIAID, the National Cancer Institute (NCI), and the
National Heart, Lung, and Blood Institute (NHLBI) support the International Bone Marrow
Transplant Registry (IBMTR) and the Autologous Blood and Marrow Transplant Registry
(ABMTR). The IBMTR isan international study group engaged in the investigation of bone
marrow transplantation for over 20 years and has collected data on bone marrow and/or
blood cells from over 290 institutions worldwide. The diseases currently under study by
these two resources include acute and chronic leukemia, Hodgkin's and non-Hodgkin's
lymphomas, multiple myeloma, and breast cancer. Studies also address questions regarding
short- and long-term outcomes in defined patient groups, relevant prognostic factors, the
efficacy of different transplant approaches, and the economic impact of BMT. Both
registries contain information on over 57,000 BMT recipients, provide essential datafor
monitoring the efficacy of BMT, and are a national resource for patients and patient
advocacy groups, physicians, researchers, Congress and NIH.

Diverse National Unrelated Umbilical Cord Blood Bank. This program will determine
whether stem and progenitor cells from umbilical cord blood are aclinically acceptable
aternative to those from bone marrow or peripheral blood in unrelated donor transplants.
NHLBI supports this program as part of the Cord Blood Transplantation Study.

Post-Transplant Tumor Registry. Post-transplantation lymphoproliferative disorders
(PTLD) is a heterogeneous grouping of lymphoid malignancies that can occur months to
years after solid organ transplantation. To date, the University of Cincinnati has maintained
theinternational PTLD database. However, through the efforts of the NIAID and the
American Cancer Society, this database is being incorporated into the Scientific Registry of
the Organ Procurement and Transplantation Network (OPTN). This databaseis an
invaluable tool for the transplant community as it supplies not only incidence dataon PTLD,
but also important information relating immunosuppressive regimens to types, severity and
incidence of PTLD. Thisinformation has led to a better understanding of the range of
manifestations of PTLD and improved the diagnosis of this unusual disorder. The integration
with the OPTN will ensure continued collection of this information to allow further studies to
improve the quality-of-life for transplant recipients.














http://www.niaid.nih.gov/publications/immune/CONTENTS.HTM
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